We have used ion drift observations from the DE-2 satellite to determine the latitudinal variation and the temporal evolution of mid-and low-latitude prompt penetration zonal plasma drifts driven by magnetospheric electric fields. Our In this study, we determine the latitudinal variation and temporal evolution of mid-and low-latitude prompt penetration zonal plasma drifts (meridional electric fields) using the data and the methodology presented in Scherliess and Fejer [1998]. In the following sections, we review initially the data and the analysis used to model the storm-time dependent perturbation drifts and then compare our results with predictions from global convection models.
Introduction
The complex effects of magnetospheric convection on midand low-latitude ionospheric electric fields and currents during geomagnetically disturbed periods have been documented in a large number of experimental studies [e.g., Blanc, 1983; Heelis and Coley, 1992; Fejer, 1997; Foster and Rich, 1998 ].
These studies have shown that these ionospheric electric field perturbations are generally consistent with predictions from global convection and ionospheric disturbance dynamo models [e.g., Blanc and Richmond, 1980; Senior and Blanc; 1984; Spiro et al., 1988] . However, they have provided only very limited quantitative comparisons between observations and theoretical results. Scherliess and Fejer [1998] used DE-2 low-and mid-latitude observations to determine the properties of long lasting zonal perturbation drifts and compared them with theoretical predictions. In this work, we concentrate on prompt penetration electric fields, which are short-lived but can cause large electrodynamic perturbations nearly simultaneously at middle, low, and equatorial latitudes [e.g., Fejer and Scherliess, 1997] .
Global convection models have demonstrated that the inner edge of the plasma sheet and the associated region-2 Birkeland currents cannot fully shield the middle and low latitude ionosphere and plasmasphere from the magnetospheric convection electric field. This shielding is particularly ineffective during periods of rapid changes in the magnetospheric convection when a sudden increase in convection leads to the penetration of a dawn-dusk electric field into the inner magnetosphere, which modifies the global Copyright 1998 by the American Geophysical Union. Therefore, as discussed by Scherliess and Fejer [1998] , it is considerable more difficult to fully separate plasma drifts due to prompt penetration and storm driven wind effects under quasiequilibrium conditions. Finally, we should note that the prompt penetration patterns discussed above correspond to the average conditions of our database and that additional processes (e.g., rotation of the potential distribution equatorward of the shielding layer and changes in the shielding efficiency), not accounted for by our use of the AE index, are expected to modify these results.
Conclusions
We have determined the diurnal and latitudinal variations and temporal evolution of prompt penetration ionospheric zonal plasma drifts measured by the DE-2 satellite, and their relationship to changes in the strength of the high-latitude currents as indicated by the AE index. We have shown that sudden increases in the AE index result in predominantly westward drift perturbations, which decrease towards lower latitudes and have largest amplitudes near dusk. The diurnal perturbation drift patterns shift to later local times and decay with increasing storm time, and reach new quasi-equilibrium in about 2 hours. The diurnal, latitudinal, and temporal variations of DE-2 prompt penetration drifts are generally in good agreement with predictions from the RCM although these theoretical results suggest faster shielding and smaller perturbation drift amplitudes. There are also other processes not accounted for in both our empirical model and in the present convection models which should also affect the prompt penetration drifts.
